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body tissue. During surgery, soae surgeon* have tried to 
cvercoae chic disadvantage by knotting catgut sutures randomly 

* 

throughout the fabric prosthesis. However, thla does not reault 
in a uniformly integrated fabric prosthesis. Many inert fabric 
inserts frequently reaain surrounded by a pool of tera after 
the healing procees. A suitable proatheaia for strengthening 
the repair should be non-toxic, flexible md porous. The ideal 
prostheais should ratain Its strength permanently In intiaate 
contact with body fluids and should be readily accepted and 
incorporated Into the ti.raes. Porosity is an important char- 
acteristic of such a prosthesis to arvoid the formation of 
floid pockets and to promote the growth through the fabric 
of repair tlflfxn. 

i * ■ 

A prinary object of the invention, therefore, is to 
provide a porous, noo-absorbabie fabric compatible with an 
animal body, and coated with collagen. A further object is 
to provide a poroua, noo-absorbable fabric which ia coated 
with collagen and the porea of vhich are free of collagen. 
Another object ia the provision of prostheses comprised of 
the fabric so coated with collagen and promoting the growth 
of body tissue into and through the prostheses during the 
h e a lin g process. 

Still another object is the previa ion of a process 
for manufacturing the prostheses of thla invention. And 
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another object is the provision of a process for pretreatlng 
the fabric in the unofacture of tht prostheses. 

Additional objects will be apparent froa the 
following discussion. 

(it accordance vllh this Invention) 07 providing 
The foregoing objects are rcalired/ufclte an lB P roiVe <|/ 

proatbeaes comprised of a poroui, non- fib lorb able f abric^coated 

vith collagen, the pores of the fabric being free of collagen. 

It is ma essential feature of the nev prostheses that the 

pore a thereof are open and not rendered blood tight by 

collage* f ibrils. JtjcrxfclKxas*^ 

The prostheses of this invention are formediby 
knittisft, weaving, braiding^ crochet ingr-At*, non- absorbable 
flbera iaito the shape or form declred. The fibers are not 
absorbed by ma anlnal body, as the human body, when present 
thereto over extended ti»e intervals, *uch 
ExAplea of »uit*ble materials are VINYON-N^ a reals naira- 
f-cturedby the Carbide and C "^^^^_ ^^SiT^X^ 
irfng vinyl chloride and acrylonitrile ; SARAlj/ a vinyl 
chlortda polyawr manufactured by the Dow Chanical Company; 



he 



cbylene diaalne aalt of adiplc acid; ORLOIJ^ 



ration of 

: <mmt a 



278089 

*«, n™, ( ». g i.t«a u*,. . tnn , 

«— ««>. M c*0» Tr»d# Nirt) aad TErwt 

*** ,n « - «- *• * 

polyol.fin.. 

It i. f b. anaer.tood that the npo-.b^,,^^ 
-d ca, for 

- crocheted lnto f _ . uUabl . fw ^ ^ - ^ - 

part or thls lTjr^ntion. 

Collin «a.d herala to ^ ^ BMMbMrtrta> 
cor^a. to th.t y p. or ^ 

collagen coating W e. a. . .t^ foP ^ 

during the po.t-« w ti^ perlofl> ^ p^-^^ 

of the faerie allow, ror rapid l^t* of nbrcbu , t , 

and endothelial call,, ill a«h f.atnr,. co^e i, ^ 

«rt to po,.^. ^ d ^ . tM , flctory 

of tfaa proatbeal. to the boat tlaa»w. 

Collatta ei» b. prepared as daacriboa !« 
Stat.. P, t .„t Ho. 2.920.000 of «. a. Hochaudt B. B 
Lleb.nnan. ajM# lt lB <Ufflcult ^ ^ * 

di^ralon centalM*. «r. than 2 ^ «„ t eoll^ 
of «xtrenelj high 
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viecoeitiea of more concentrated dispersions, tht collagen 

dispersion! used in thil Invention generally contain froa 

i 

0.1 to 2 per cent by weight of collsgeo. The vehicle or 
liquid containing collagen can be one of a vide variety of 
materials, including: alcohols such as methanol; aqueous 
solutions of perfluoroscids, as shown in IL S. Patent Roe. 
2,919,998 and 2,919,999; and aqueous cyanoacetic acid. 
Particularly preferred herein are collagen dispersions in a 
mixture of methanol and aqueous cyanoacetic acid. 

The non-absorbable fabric, as in film or mesh for*, 
can be coated with collagen by a number of techniques. The 
fabric can be lmersed in a collagen dispersion for a toll- 
able period of tiaae, and the fabric can then be rewoved mad 
allowed to drain and dry. Collagen is neutralized s£ter the 
coated fabric is dry. Alternatively, a dispersion of collagen 
can be sprayed onto ths fabric, followed by draining of the 
sprayed fabric, 

When the fabric is iraeraed in a collagen dispersion, 
the fabric is coated with collagen and la thereafter treated to 
revova collagen present in the pores thereof. This la accomplished 
advantageously by directing a etreaa of inert gas against the 
costed fabric, particularly through the coated fabric. The 
stream is so adjusted that collagen held in the poraa of th* 
costed fabric ia removed, while collagen coating the fabric 

t 7 
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structure is retained. There is little danger that the collagen 
coat will be removed from the fabric, since a relatively strong 
bonding of collagen and the fabric obtains. Representative of 
inert gases useful herein are air, nitrogen, and carbon dioxide. 
Since air is inexpensive and advantageous, it la preferred. 

Still other techniques can be used herein. A fabric 
created with collagen can be dried and then perforated to reaovc 

t 

collagen from che pore* ehereof. 

Temperatures of che impregnation ( Step, draining (If 
such is used) /neutralization and removal of collagen fren the 
pores, are generally below abw* 30*C. in each operation to 
avoid extensive degradation of collagen. Preferred for each 
operation are temperatures below about- 25 e C. 

It is to be understood that any of the known tanning 

agents for use with collagen can be used herein. Chromium 
err * 

foraaldehyde/ po iyhydroxy phenols ^z*. can be uaed alone or 

i» CO. MMt lC„. ^^^^^^^^^^ ^ 

canning procedure i described *\ i\x\\r% *-<~~i T ar l a'K 

" ? " « t , im , m rr t , 7 n ni in rj . ? 7) 1p fi T 

In conjunction vitb the process for coating a bob- 
absorbable fabric with collagen, it has been discovered that a 
finaar bonding of collagen and the fabric reaulta vhea the 
fabric i« pre t Tested. The pre treatment lnvolvea aucceaaive 
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contact vith a solvent (A) for hydrophilic materials aj*d a 
solvent (B) for hydrophobic materials. Solvents (A) and (B) 
are thos« vhlch do not dissolve or attack the fiber. Solvents 
falling within category (A) Include water and dilute aqueous 
solution* containing a detergent, among vtich are sulfates 
such as sodium lauryl sulfate 9 sulfonates such as sodium 
dodecyl benzene sulfonate, phosphates such as sodiua trl- 
polyphosphate, polyoxyalkylene derivatives of a hydroxy com~ 
pound such as a condensate of 1 mol of nonyl phenol vith 9 
mols of ethylene oxideyf guar ternary ammonium compounds such 
as cetyl trine thylamoniun chloride ^-otc, Representative of 
solvents (B) are: alcohols, typified by methyl, ethyl, n-propyl, 
isopropyl, n-butyl, secondary- and tertiary-butyl ^-Atc ; 
ketones, typified by acetone, methyl ethyl, methyl n-prepyl, 
diethylr-*^; ethers, typified by dimethyl, diethyl, ethyl 
methyl^ Generally, <* large ^a»y »*P ^ o f sat e g w or e- s o lvent s 

an d ot one or mora solvency (B)/ la used in the pre treat- 
ment of a non^rltnrhaWr fiber. Pre treatment is conducted at 
temperatures from about AO*C. to about lO0*C, for tine 
intervals ranging from above 60 minutes to shoot 1 minut* 
with each solvent, (A) and (B); preferred conditions are tht 
upiniiilisnrt Tfinrr^^^^^T^f^ 10-5 minutes. 

The present Invention ia more fully described and 
exemplified following examples. It Is to bt understood, 
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hoover, that my invention i, «* u> ba lialtKd ^ „ y ipecl{lc 
for. or material, or coo.tmction „t forth in tha example., 
but i. limited aol.ly by the description in thia Specification 
•nd the appended el.ia*. TUvo^t the Speclflc«io« and the 
example, which {ollm , % M ^ ^ _ 

by weight unlet. otherviae Indicated. 



OAMPUC 



■{■eeS <40 denier multif Uament 



A. 33 graae of DAOttaj 
BACROH 12.5 inch aouare) *»a W^, ^ . g . x by 
diluting a collagen di.per.ic. ccmpri.ia* O.g pm of collag ^ 
0.4 part, eyanbacetic acid. 49.1 pert. « ter ^ « 9 . 4 pwt< ^ 
methyl alcohol with n e^.l volume of .ethyl alcohol at 
rooni temperature (2(PC.). , [The mah vs. removed from the 
diaperaion and allowed to' drain vertically for about f lva 
ainute. at room tempera core. Compreaeed air v*a blown 
through the me.h to remove any eollagenoua fll. remaining 
acroa. the inter.ticea. If the orifice preaeura 1. about 
20 lb., and the orifice i. 4 m di«ter. • dlatamc. of 
approximately 3- between the orifice and the ±. 
advantageous n tlng th. orlfic. at 33 lb., pre. rare, 

approximately 12" i. ad*antas*«u between the orifice and the 
meah. Shorter diatancee or higher preaanrea «m found to 
blow too *ueh eolLagen from th. me.b while longer diatancea 
and lower preaturee did not cc-mletely mm the collagen 
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dlepcralon from the Ittteratlcea. The neah vai alloved to dry 



for aeveral houra at too. tnperature. The collagen on tbt 
aeah fabric vaa then nevtrallxed vlth 100 parti of 101 aqueoua 
anaemia and vaa tanned with 100 parta fonaaldehyda (II aqoeona . 
eolutlon). Mtah, so obtained # conta^^ approximate 1*101 by v 
wight of college* on the mrface of tht DACROnJi ibera. 
Vhen inplanted in the eobcatamoaa tiaeue of rate, tht 
coated -cab tlicited a greater enroot of tiaeue reaponee 
and fibroplasia then the oocoated mah end vaa more readily 
Incorporated by the boat daeve. 




^<*eu 

A piece of OAonJaeeV (the eaae aire and velgbt aa 

In Example I) vaa vaebed eacceaelvely with 100 parte of Hot 

water (60 # C.)> with 100 parte of laopropyl alcohol (25 D C.) . 

and 100 porta, of acetone ^^vaa^en ^^^^^^^ 



air. The dried neah vaa placed in a etainleaa-ateel, TEFLOS^ 
coated tray &sa*uring 13* * 9 n %• l/2 m containing a 1/8" layer 
of collagen dlaperaioD containing 0.8 parte of collagen fibrile 
and 49.4 pert a of mtfcyl alcohol, and 69.4 parte of water and 
0.4 parte of cyanoacetlc acid, and another 1/8 W leyer of the 
aaoa diaperelon *aa placed on top of the fabric. The collagen 
ditparalona and me ah mt In contact for 24 houra at 23 *C. 
The raaulting laminate thca vaa ne-otralltad with 100 parta 
of 10 per cent aqueooe a nnla. It wee termed with 100 parta 
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...f foroaldchyde (1 per cent) «nd removed froo the tray. Edgea 
of the mean were trimmed to ream exceaa collage*. Tht 
laminate vaa strong, unlfora and very reaiatant to aeparation. 
Theae characteriatica continued when the fib v.. **t with 
water. Only very aevere itretch^g or deformation freed an x 
edge of the college froa Che DACROJI^aeah end, once freed, it J 
realated further delaainatlon. - 

It la found that nAOtoaJand snUagen are ^« Jtr«ly 
bound b, virtue of the pretreat^- c f W^SX^^JtST 
pretreannenc la omitted. Ia pretreated nACJMWjend ^ 

collagen are &or« firmly bound than when brought together 
by any other technique. 

While the Invention baa been daecrlbed In detail 
according co the artfelea and Manufacture thereof, it la to 
be understood chat changea and ■odlfieatione can be bad* 
(without departing fro. the epirft or acope of the Invention) 
and it la intended in the appended cl.ia, to cover ench ebangea 
and modiflcationa. 
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Th« CJUla* difliilng th« invention «r« a a follow J ^ 

1, A surgical prosthesis comprising a poraueN' 

non-ebaorbable fabric, tulle or tuba coated with collagen, 

the pores of the fabric being free of collagen. 

. I LU1 2-1962) 



.2. y ^ The article .of Claln 1 
£ » D AC ROW a J hci e ln d e fin e d . 



The jirticle^of. Claim 1 wherein the fabric lei 

(U-12-1962) 



3 # The process for manufacturing the aurgicsl 

prostheses of Claims 1 or 2 **ilch comprises the steps of 
imprecating a porooo, no n- absorbable fabric with a d is- 
peraion of swollen collagen fibrils and reading collagen 
from the pore a of said fabric while retaining collageh 
impregnated upon said fabric* (H-12-1962) 

4 # The process of Claim 3 wherein the rem oral of 

the collagen from the pores is effected by blowing the 

impregnated fabric with a ctr*w of Inert gas at a rate 

sufficient to remove collagen from the pores thereof and 

insufficient to reaove collagen Iron the fabric. 

(U-12-1962) 

5 # The process of Claim K herein the Inert gas 

1. air. (1U12-1962) 

6. The process of Claln 3 wberain the fabric is 

pretraated eaccefirsively with a solvent (A) for hydrophilic 
materials and a solvent (B) for hydrophobic materials* 

(U-12JL9&2) 

7 # The proceea of Claia 6 Wbeoreln treatments 

with solvent (A) and with solvent (B) are mede at tamp- 
ereturee between eke* 40°fc.and ***** lOO't for tl»* 

ihttrrale rtnglKg fTta aftfcvr rfTw^an^jr W>i**h# 

(14-12^962) 
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8. The process defined In Clala 6 where la solvent 

(A) U vater. {Uth ^eibcr, 1962) 

9; The process defined In Clala 6 whervln solvent 

(B) is lsopropyl alcohol. <i*th Dec«s*er, 196?) 

10. A aurglcol prosthesis substsntlall* a* described 
herein in any one of the Eaamples. <Uth Decesfcer, 1962) 

11. A process of making s surgical prosthesis «ub- 
stantlally as described herein In any one of th* tsas^le,. 

<l*th Vecevtotr, 1962) 

Dated this 19th d*y of December, 1963. 

ETHICON. IMC. 
, , By their Patent Attorneys: 

CniPPITH, HAS5EL « FBAZER 
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